The Relations of Endothelioma to other Forms of New Growth.
By W. S. LAZARUS-BARLOWI. THE formu in which the present conmmunication is brought forward depends upon the fact that the investigations upon which, largely, it is based have been carried out at my instigation at the cancer research laboratories of the Middlesex Hospital. The papers that will be read by Messrs. Courtauld and Leitch and Mr. Rowntree iimmediately after these opening remarks consequently formii integral parts of one whole, and for each subject with which he will deal each gentlemnan is individually responsible. It has been thought well, however, that a short general survey of the scope of their researches should precede their remnarks.
When examining a large number of microscopical sections of new growth fromi all parts of the body, and when conferring with other pathologists upon somie of the mlore difficult types of growth, two facts becomile clear. The first is that in m-lost situations which are preemninently the seats of special varieties of growth (e.g., cervix, breast, tongue), certain specimens depart so widely from the common type for the Iart that they can only be forced into a common class with violence. The second point is that there is the greatest uncertainty as to the type of growth which should be called an endothelioma, some persons even going so.far as to say that they have only seen one or two during an exaimiination of tumours extending over a considerable nunmber of years.
If we start fromn first principles it is clear, assumning that endothelial cells on occasion proliferate to the formation of a new growth, that an endotheliomlla can arise from the endothelium lining a lymphatic or a blood-vessel or one of the large lymiphatic spaces, such as the pleural cavity. It is further clear that if such abnornmal proliferation of endothelial cells take place it can either be directed towards the lumen of the tube frorn which it originates or away from that lumen, or in both of these directions. If proliferation take place inwards the accumulated cells will ultimiately fill the lum-aen of the tube; if outwards, the lumnen of the tube will persist, but the wall of the tube will be conmposed of a nuinber of layers of endothelial cells instead of possessing merely a single layer. If proliferation of the endothelial cells take place both inwards and outwards a picture composed of the two ilmentioned will be produced. On this assumption one ought to meet with growths that may fairly be termed " enthelioinata," "peritheliomata" and " perientheliomata."
In a paper read to the Glasgow Medico-Chirurgical Society in February, 1907, upon endothelioma, and published in the Glasgow Medical Journal, I suggested that certain varieties of new growth, miiet with fair frequency in the cervix and breast, and usually termed respectively squamousand spheroidal-cell carcinomata, are identical in appearance, and are explicable on the assumption that they are examiiples of perientheliomata. One important commnon feature of these growths is the presence of a number of larger or smaller round or oval luinina, which may be enmpty or contain degenerated material. Drs. Courtauld and Leitch have made these lumina the subject of special investigation with particular reference to the method of their formation. One of the points which I would wish to submit to your consideration is the significance of these appearances in formuing a diagnosis. Since it is seen that they are formed after one or other of the only two im-ethods by which it is known that normal channels are foriimed in the eimbryo, they appear to miie to be fairly comiiparable with ordinary blood or lymph channels.
The second point of difficulty concerns certain varieties of growth which I have ventured to call " Malpighian or basal squamous-cell carcinomata." I believe that a class of squamous-cell carcinomyiata exists which consists of pure basal cells, both in the primary growth and in metastases, without any admixture of the ordinary prickle or keratinising layers of the skin. It follows froim the last that " cell-nests " are characteristically absent, and that a diagnosis from spheroidal-cell carcinonmia on the one hand and a growth of the entheliomatous type on the other will be difficult. I therefore suggested to Mr. Rowntree that he should investigate the question of prickles in this connection. Clearly, if prickles are to be found between the cells of the basal layer in ordinary skin and between the cells of the so-called pure Malpighian carcinoimiata, a means of identification of the latter would be obtained and the possibility of their confusion with entheliomaata wTould be avoided.
Mr. Rowntree's investigations show that such a distinction can be mimade.
Considering the new gro-wths of the cervix and breast on these lines, I believe that about 10 per cent. of all growths in the two situations which are at present diagnosed as carcinomata whether squainous or spheroidal-belong to a single class practically identical in appearance in the two situations, and having the following characteristics: They show larger or smaller alveoli, containing cells which are provided with a relatively large amount of protoplasm, a relatively small nucleus which contains little chromatin heaped in the centre and connected by a few fine strands with a thin layer of chromatin that lies at the circumference of the nucleus. They show the presence, with greater or less regularity, in the alveolar masses of cells of a number of lumina, sometimes only the large variety, sometimes only the small or " secondary " variety, while sometimes both varieties are present. And, further, the characteristics above mentioned are produced with greater or less fidelity in any metastases that may be formed.
Even if it be granted that the criteria; that have been given are sufficient to differentiate the growths in question from the ordinary carcinomata of cervix and breast, it is necessary to determine whether lumen formation occurs in the case of undoubted spheroidaland squamouscell carcinomata, since it is conceivable that it might only be a change comparable to the colloid change or the keratinising change, for example, and is not an indication that the growth originates from a fundamentally different variety of cell. Dr. Courtauld has therefore investigated a number of undoubted spheroidal-and squamous-cell carcinomata to determine whether lumen formation occurs in them. Since we know that a growth originating in cells which normally line a tube (e.g., columnar-cell carcinoma of the rectum) preserves that tubular arrangement, whereas a carcinoma arising from cells which normally do not line tubes (e.g., squamous-cell carcinoma of skin) does not form tubes but solid alveoli of cells, it seemed reasonable to assume.that new growths in which lumen formation is present originated from cells which normally line tubes or cavities, and hence that the lumina are indications of a function of the cell which, though deficient, is not entirely lost. Dr. Courtauld's work shows that the formation of lumina in the types of growth mentioned, though met with, is uncommon and, in the case of squamous-cell carcinoma, is excessively rare.
Turning now to the question from the point of view of endothelium, the first consideration is the phylogenetic origin of that variety of cells. In the ninth volume of the Archives of the Middlesex Hospital Dr. Courtauld investigated this subject, using very early placental tissue for the purpose and considering the mode of formation of the endothelium lining the newly forming blood capillaries. He proved, as I think conclusively, that the endothelial cells originate from the loose connective tissue of the chorionic villus and that epiblastic layers take no share whatever in the process. It follows from this that an endothelioma nust be classed along with the mesoblastic growths and side by side with the sarcomata, whatever its histological appearances mav be. Further, if a type of growth originate from cells which are essentially muesoblastic, and (from the accidental circumstance that they normally line tubes and spaces) resemble a surface or a glandular epithelium, it is not unlikely that that growth will possess more or less unstable characters, in one case veering more towards the mesoblastic or sarcomatous type, in another to the epiblastic or carcinomatous type. It is in this way that I would explain those tumours which are said to consist of both sarcoma and carcinoma, such as the tumours of the uterus shown at the meetings of the Pathological Society of 'Great Britain and Ireland by McWeeney and by Teacher, and the case of mouse tumour believed by Ehrlich and Apolant to have become altered into or to have caused the origination in the tissues of the host of a spindle-cell sarcoma. Unless we are to discard entirely our present views of the differentiation of the blastoderm into epiblast, hypoblast and mesoblast, with the entire pathological superstructure that has been built thereon, it is inconceivable that a carcinoma can become converted into a sarcoma, and, in our present state of knowledge at least, it is as difficult to imagine a carcinoma causing a sarcoma to originate in the tissues of the host. On the other hand, if we consider growths arising from the inner surface of the dura mater, the pia-arachnoid, the pleura and the peritoneum, we find a diversity so great as to range from an 'intensely cellular growth that might be mistaken for a spheroidal-cell carcinoma to a dense fibrouslooking growth that might be mistaken for a fibro-sarcoma or even for a non-malignant fibroma.
In this connection it is necessary to draw attention to the enormous degree to which purely physical conditions can alter the appearance of cells. In the section of an ordinary polypus which is placed under the microscope the epithelial layers of the skin close to the base of the polypus have undergone a change which can be followed with the greatest ease, and which has resulted in the formnation of a layer of spindle-cells as typical in appearance as any found in a spindle-cell sarcoma. In this specimen it has unfortunately been impossible to determine whether prickles persist between the fusiform cells. If, then, it is possible for cells of so great a relative degree of stability as those of squamous epithelium to undergo an alteration in appearance so striking, it is clear that it is in the highest degree unsafe to assume in the case of a new growth that alteration in appearance of cells, however profound, is indicative of a fundamental change of their nature. Indeed all who are as well acquainted with new growths in their metastatic appearances as they are in their primary appearances are aware that a certain amounat of latitude must be allowed to the rule that new growths "breed true." Nevertheless, there is a considerable difference among growths with reference to the degree to which metastatic nodules differ in appearance from the primary growth. Thus the typical squamous-cell carcinoma, columnnar-cell carcinoma and all the varieties of sarcoma show a relative amount of constancy, while the spheroidal-cell carcinoma, if we except froin that category the forms of growth which I anm bringing before your notice and am suggesting should be regarded as endotheliomata, also shows a great similarity of the metastatic to the primary growths. In the special class under consideration, however, there is not as great a degree of breeding true. Although it is common for lumina to be found in the metastases, they are not generally so large or well formed; the amount of protoplasm surrounding the nucleus is smaller than in the primary growth, the nucleus itself often shows a more diffuse staining of its chromatin, while an arrangement of the cell masses very similar to, but as indefinable as, that which obtains in the case of rodent cancer is often met with. In view of the great variabilitv which obtains amongst growths originating in connection with endothelium in various parts of the body, to which reference has already been made, this variability of appearance in the metastases of the growths under consideration is intelligible upon the view that they are endotheliomnata.
An important side issue of the question is that of the position in histological nomenclature which we should assign to the new growths met with in mice, with the associated question as to whether these growths are rightly to be regarded as carcinomatous. It may be conceded at once that in spite of certain differences that mark them off sharply from malignant new growths in man, they are true neoplasms. It appears to me, however, that the great majority conform more closely to the type of growth which I am bringing before your notice than to growths which can without doubt be classed as spheroidal-cell carcinomata. Indeed, Jensen's tumour might be taken as an example of the kind of growth the existence of which in man I am trying to demonstrate. The presence of lumina, sometimes very well marked, sometimes ill-defined, the character of the cells and the nuclei, the rodent cancer-like arrangement of the cell masses, the wide range of variability itself of these different features, are all met with in the human class of case, and are distinguishable from the opposite conditions which obtain in the groups of definite human carcinoma and definite human sarcoma. Just as typhoid was at one time confused with typhus fever, so I submit that the growths in question, whether in man or in mouse, are being confused with the carcinomata. One important consideration bound up with the question is the great difference in malignancy that will characterise the members of the group. It is only in the rarest instances that an endothelioma of the dura mater forms metastases, whereas the type of mammary and cervical growth which I am bringing forward is characterised by a great tendency to form metastases; endotheliomata of the pleura and peritoneum occupy an intermediate position, forming few metastases, as a rule, in distant parts, but enormously widespread growth locally. And since the liability to the formation of metastases, whatever that may mean in essence, is closely bound up with the danger of the particular type of growth to life, it becomes necessary to determine, if possible, whether the tumours in mice are to be approximated to that variety of endothelioma in man which kills essentially or to that which, so to speak, kills accidentally. Until this point is settled we cannot be certain whether investigations on mouse tumours have a direct bearing upon the entire range of human carcinoma or only upon a subsection which, even if the view I am advocating be conceded, amounts to about 10 per cent. of carcinomatous cases.
To sum up, the propositions which I submit to the meeting are as follow :-
(1) That from their phylogenetic origin, combined with the method of arrangement of normal endothelium, endotheliomata must be expected to show a great variability of appearance, ranging between that presented by a typical spheroidal-cell carcinoma on the one hand and a typical sarcoma on the other.
(2) That the group of endotheliomata in man must be enlarged to include certain growths of the breast, cervix, &c., which have hitherto been considered as carcinomata.
(3) That the variable appearance of certain growths of the uterus in man, and of certain mouse tumours on transplantation, is best explicable on the view that such growths are examples of endothelioma.
Finally, though I am convinced that the mammary and cervical cases to which I direct attention constitute a well-marked group, I recognise that my suggestion that they originate from endothelium only amounts to a probability. In view, however, of their resemblances to growths which there is reason to believe have definitely sprung from endothelium, I hold that that probability is a considerable one.
